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ABSTRACT: The present communication deals with the feeding trials of brown (Sargas.\'11/IJ bovianum), green 
(Caulerpa faridii) and red (Gmcilaria corrtcata) seaweeds in albino rats for a period of thirty days in order to 
investigate their digestibility and acceptability as supplemcnt>~ry tbod for animals. The p~amters \.Jsed were: 
changes in blood hemoglobin, ESR. MCHC, PCV and pla~ma vitamin levels. The result revealed that all teh three 
spt:LCies of seaweeds had acceptability up to 5% level, as no ill effect was noted during the experiment. But at 10% 
and 20% levels, marked changes were observed in hloo(\ parameters with diarrhoea, vomitting and convulsions 
indicating possibilities of either tissue and muscular distrophy, gastrointestinal tract necrosis 0rfunction"J disorder 
of central nervous system. A he<~vy mortality Wl\S noted due to excessive water loss through diarrhoea and vomiting. 
However, no mo1tality was observed after 22nd day at both 10% and 20% levels with subsided clinical signs. The 
results suggests that these three seaweed species could be used safely as a supplementary tbod, in native fom1, in 
animals at low concentration~. 
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INTRODUCTION 
The idea of utilizing seaweeds as animal feed or as a food supplement is not a new 
one because of its high nutritional quabty (Chapman, 1980 a,b; Qasim, 1991). Several 
experiments regarding their digestibility in human and animals have been reported 
earlier (Alam and Qashn, 1993 a,b; Chapman, 1980a, b). In Pakistan a variety of red, 
brown and green seaweed species are abundantly found along Sindh and Balochistan 
coasts and a number of reports have been published on their biochemical composition 
(Qasim, 1980, 1981, 1986, 1991). 
Due to the presence of appreciable amount of certain important essential amino 
acids, fatty acids and minerals (Qasitn, 1991) in the three types of seaweeds, we have 
initiated their feeding trials in laboratory animals for a possible commercial utilization 
as animal fodder or supplementary feed. Recently, we have successfully performed 
feeding trials oftwo green seaweeds, Ulva fasciata and U. lactuca in albino rats (Alam 
and Qasim, 1993a,b). 
The present communication deals with the feeding trials of three more seaweed 
species, Sargassum bovianum (brown seaweed), Caulerpafaridii (green seaweed) and 
Gracilaria corticata (red seaweed), in albino rats. The parameters used for 
acceptability were: blood hemoglobin, ESR (erythrocyte sedimentation rate), MCHC 
(mean corpuscular hemoglobin concentration), PCV (packed cell volume) and plasma 
vitamin levels. 
MATERIALS AND METHODS 
Seaweeds were collected from Karachi coasts, at low tides, during November, 
1991 to January, 1992. In laboratory, after washing, seaweeds were dried, ground to 
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fine powder and stored at 4 °C to 6°C. A dried and powdered mixture (w/w) of lettuce 
and carrot were used as control supplement. 
BIOCHEMICAL COMPOSITION 
Biochemical contents (protein, lipid, carbohydrate, minerals) of dried seaweed 
samples were estimated according to the methods described by Horwitz (1970) and 
Qasim (19.80, 1981). 
PREPARATION OF DIET 
Diets for test and control groups were prepared according to Alam and Qasim 
(1993a). The supplementary substances for both, test and control groups, were 
incorporated at the concentrations of 5%, 10% and 20% and the difference was 
compensated with wheatflour. 
ANIMALS 
Seventy two adult albino rats of either sex, weighing approximately 150-200 g, 
werv used in this experiment. A group. of six rats were given each type of seaweed 
and control diets at all the three concentrations. 
P~riod of experiment was thirty days while blood was collected on the final day 
(30th). Blood hemoglobin, ESR, MCHC, PCV and plasma vitamin levels (P-carotene, 
Vit A and C) were determined according to the methods described by Alam and Qasim 
(1993~). 
RESULTS AND DISCUSSION 
The results of blood parameters of albino rats given seaweed supplemented diets 
are summarized in Tables I to III. It is evident from the data that all the three seaweed 
species were acceptable without any marked changes in blood ·parameters only up to 
the concentration of 5%. This is in contrast to our previous feeding trials with Ulva 
lactuca and U. fasciata (Alam and Qasim, 1993a,b) in which both seaweeds were 
acceptable up to 20% concentration. At both 10% and 20% levels, significant 
decrease in blood hemoglobin and raised ESR and PCV levels were noted as compared 
to contrQl diet (Tables II and III). It was reported that lowering of hemoglobin 
concentration was indicative of either anemias or internal bleeding due to tissue 
necrosis and inflammation. Diarrhoetic stools with blood, raised ESR and PCV levels 
were noted in most of the rats in this experiment at both 10% and 20% seaweed 
concentrations. This suggests either a necrotic gastrointestinal tract (GIT), organ 
inflammation, general tissue necrosis or anemias (Diggs, 1966). 
Besides these clinical features, animals receiving 10% and 20% supplemented 
diets showed abnormal behaviour. A number of rats showed reduced locomotion 
and withdraw 1 in addition to vomiting and diarrhoea which occured after ·3 rd day and 
persisted until the termination of experiment. Few rats also exhibited slight tonic 
convulsions after 15th day, at both 10% and 20% concentrations. 
During the course of this experiment, a number of rats have died (Table IV) either 
due to excessive water loss through diarrhoea and vomiting or a central nervous 
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Table I: Blood parameters and Plasma vitamin levels in test (seaweeds) and 
control (Lettuce/Carrot) groups of Albino rats at supplement 
concentration of 5%. 
Hemoglobin ESR MCHC PCV P-Carotene Vitamin A VitaminC 
gm/dl mm % mlldl Jlg/dl Jlg/dl mg/dl 
S. bovianum 17.6±0.51 2.23±0.14 41.8±0.90 42.3±1.20 53.0±1.70 46.0±1.20 0.65±0.02 
C.faridii 17.8±0.09 1.80±0.15 42.4±0.50 42.0±0.57 54.6±1.80 50.0±1.15 0.70±0.01 
G. corlicata 17.1±0.64 1.76±0.12 38.8±0.92 44.0±0.57 55:0±1.70 48.6±1.45 0.70±0.01 
Control 18.5±0.40 1.70±0.05 39.6±1.90 47.0±1.15 48.0±2.60 51.0±1.15 0.71±0.02 
Results are expressed as mean ±S .E. 
Table II: Blood parameters and Plasma vitamin levels in test (seaweeds) and 
control (Lettuce/Carrot) groups of Albino rats at supplement 
concentration of 10%. 
Hemoglobin ESR MCHC PCV P-Carotene VitaminA VitaminC 
gm/dl mm % mlldl Jlg/dl Jlg/dl mg/dl 
S. bovianum 12.2±0.60 2.80±0.08 25.15±0.60 53.0±1.52 40.7±0.66 57.7±0.88 0.52±0.42 
C.faridii 13.5±0.80 2.60±0.12 24.50±2.10 55.6±1.45 35.0±2.08 51.7±0.88 0.65±0.03 
G. corlicata 12.6±0.80 2.70±0.08 24.00±1.32 52. 7±1.85 54.3±0.88 43.6±2.72 0.56±1.70. 
Control 16.3±0.82 1.63±Q.12 35.40±1.40 46.0±1.40 46.0±1.15 46.3±0.88 0.71±1.70 
Results are expressed as mean ±S.E. 
Table III: Blood parameters and Plasma vitamin levels in test (seaweeds) and 
control (Lettuce/Carrot) groups of Albino rats at supplement 
concentration of 20%. 
Hemoglobin ESR 
gm/dl mm 
S. bovianum 10.56±0.72 2.83±0.08 
C.faridii 10.05j_0.90 2.96±0.08 
G. corlicata 9.75±0.67 2.70±0.05 
Control 16.90±0.52 1.66±0.14 
Results are expressed as mean ±S.E. 
MCHC 
% 
PCV 
mlldl 
18.80±1.80 56.3±1.85 
17.15±1.50 58.7±1.75 
17.65±0.95 55.3±2.02 
36.80±0.22 46.0±1.15 . 
P-Carotene Vitamin A Vitamin C 
J,.lg/dl Jlg/dl mg/dl 
34.6±1.75 56.0±1.76 0.51±0.05 
54.6±2.60 54.3±3.15 0.65±0.03 
32.0±3.05 35.6±2.3.0 0.53±1.06 
47.0±0.57 44.0±1.15 0.71±1.08 
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Table IV: Percent mortality in test (seaweeds) group of Albino rats at 
supplcm~nt concentrations of 10% and 20%. Number of anilllals 
in each· group was 6 and the experiment wa.s t·un for 30 days. 
Concentration S. bovinaum C. jcwiclii G. corticata 
l0%f 3'3:0(}1 ~6.QOf 33.001 
2(YYo 50.003 50.00 3 33.004 
----
Mortality started: 1 After 16th day, 2 After 14th doty, 3 Alter 11th day, 4 After 1Oth day. 
system breakdown as evident by convulsions. Mortality started initially in Gracilaria 
group at 20% level after lOth day. However, no tnore mortality was observed after 
22ud day at 10% level and after 20th day at 20% level in all three groups. Intrestingly, 
the rats see111s to overcome withdrawal and obtained a steady state despite persistence 
of slight trenior and watery stools in few rats. 
Previously a lowered hemoglobin, PCV, serum iron content and mortality were 
reported in rabbits fed on 10% Ascophyllum nodosum and Fucus serratus 
supplemented diets (Blunden and Jones, 1973; Jones, 1973). A number of researchers 
have. reported characteristic clinical signs by the extracts from brown, green, 
blue-green and red seaweeds (Anca eta!., 1992; Jeyakumar. 1991; Laguna eta!., 1992: 
Doty and Santos, 1966; 1970). Extracts from brown seaweed Himanthalia e/ongata · 
have shown a neuroleptic potcrwy as revealed by marked decline in spontaneous 
locomotive activity and motor-coordination in rats and mice (An.ca et a!., 1992). 
Similarly, crude extract from microalgae C:hlorella stigmatophora reported to have 
pro convulsive and muscular relaxant activity (Laguna et a/., 1992). Comparative 
studies on extracts from marine plants including red algae Gracilaria .edulis also 
suggest simiJar toxicological potencies (Jeyakumar, 1991). It has also been reported 
that presence of high pigment .concentratious in several seaweed species sometimes 
made them unpalatable and if consumed without depigmentation it could cause mild 
to severe clinical manifestations (Chapman, 1980b; Jones eta!., 1979; Matsumura et 
a/., 1957). Previously it has been pointed out that some seaweed species needed to 
be either blanched or dcolourizcd to make them pl<~table before their incorporation as 
supplements (Hayami and Shino, 1957). 
It is thus inferred from the present study that all the three seaweed species could 
be used as supplementary food, in native form, but at low concentrations. Feeding 
trials of these three seaweed species are also in progress in other ~:xperimental animals 
(like guinea pigs, Swiss~ Webster mice) in our laboratory to determine whether the 
toxic effects produced in albino rats are typical for Sargassum) Caulerpa and 
Graci! aria or it was an atypical response. Research is also underway to use processed 
seaweeds (decolourized, blanched, depigmcnted, boiled) at different concentrations 
in laboratory animals. 
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